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Fig. 2 '"H NMR spectra of BBF (a) ,PETT-Br-a (b),PFTT-MePiP-x (¢) and PFTT-MePi-x (d)
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Fig. 3 Photographs of PFTT-MePi—-0. 5 AEM before and after folding (a) ; SEM surface images (b),
SEM cross-section images (¢) and AFM phase images of PETT-MePi-x AEMs (d)

% 1 PFTT-MePi-x f#g IEC, B K& EIKFFod, F 5
Table 1 IEC, WU, SR and ¢ of PFTT-MePi-x AEMs

B RS B B #/ ClI™ R
mEr e WK% s
SRR em swm 30 C 80 C 30 C 80 C 80 C 80 C

PFTT-MePi-0.2 1.01 0.9940.05 4.5840.15 10.0940.07 1.45+0.15 1.71+£0.04 92. 35 34. 60

PFTT-MePi-0.3 1. 39 1.4140.04 6.94+0.11 12.50+0.14 1.69-+0.13 1.95+0.06 104, 63 38. 29

PFTT-MePi-0.4 1.70 1.69+0.06 8.47+0.19 15.00+0.12 1.93+0.14 2.52=+0.06 113. 61 42.08

PFTT-MePi-0.5 1.98 1.954+0.03 13.33+0.16 18.79+0.17 3.63+0.09 4.15+0.07 120. 07 45. 14
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Fig.4 OH™ conductivity (a) and CI” conductivity (b) of PEFTT-MePi—-x AEMs as a function of temperature
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Fig. 5 Stress—strain curve (a) and TGA curve (b) of PFTT-MePi-x AEMs
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Fig. 6 OH™ conductivity retention (a) and ! H NMR spectra (b) of PFTT-MePi-x AEMs after soaking
in 1 mol/LL NaOH at 70 °C for 1 200 h
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TE 12 h WIiR iz A7 99 ] 04 Fi i BE B 1] A2 A il 2 Co) R s o7 it AP (o)
Fig. 7 I-V polarization curves of AEMWE single cell based on PFTT-MePi-x AEMs in 1 mol/L
KOH at 80 °C (a);the initial 12 h voltage behavior (b) and in-situ durability test (¢) of the AEMWE single cell based
on PFTT-MePi—0. 5 membrane
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Preparation of dual-piperidinium side-chain type poly(arylene alkylene)
anion exchange membranes

WANG Jiali'y, ZHANG Xugiang', CAO Jiahe®, LI Xianming',
HUANG Shengmei', ZHAO Chunhui', ZHANG Qiugen*

(1. The College of Materials Science and Engineering, Nanchang Hangkong University,
Nanchang 330063, China; 2. The College of Chemistry and Chemical Engineering,
Xiamen University, Xiamen 361005, China)

Abstract; The development of anion exchange membranes (AEMs) with high ionic conductivity, excellent
alkaline stability, and good dimensional stability is a crucial direction in hydrogen production via water
electrolysis. Through superacid-catalyzed polymerization, a series of side chain type anion exchange
membranes were synthesized with poly(fluorenyl arylene alkylene) as the main chain and bis-pyridinium as
the cation. All the AEMs exhibited a microphase-separated structure, high ionic conductivity, as well as
good dimensional and alkaline stability. The PEFTT-MePi—0. 5 AEM exhibited CI~ and OH™ conductivities
of 45.14 mS/cm and 120. 07 mS/cm at 80 ‘C, with a water uptake of 18. 79% and a swelling ratio below
5%. After immersion in 1 mol/L NaOH solution at 70 °C for 1 200 hours, the OH ™ conductivity retention
exceeded 93%. Moreover, an AEMWE single cell assembled with this membrane achieved a current
density of 2.1 A/cm? at 80 ‘C, 2.0 V, and 1 mol/LL KOH. Under a constant current density of 1 A/cm?,
the cell operated continuously for 1 200 hours with a voltage decay rate of only 117 ;V/h, maintaining
membrane integrity without damage.

Key words: anion exchange membrane; water electrolysis; microphase-separated structure; alkaline stability
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